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(57) The input device for controlling an apparatus
includes: a display device for displaying an image repre-
sented by a plurality of dots; a touch panel disposed
over the display face of the display device for outputting
information of a position where the panel is operated in
accordance with the displayed image on the display
device; a command content determining device for
determining the content of the command selected,
based on the relationship between the positional infor-
mation output from the touch panel and the image dis-

An input device
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played on the display device, wherein the image
displayed on the display device includes an external
outline of the apparatus having the input device; and a
switching device for switching the display on the display
device, into the display frame for setting the operation of
a unit corresponding to the operated part of the external
outline of the apparatus when part of the external out-
line of the apparatus displayed on the display portion is
operated through the touch panel.
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Description

BACKGROUND OF THE INVENTION
(1) Field of the Invention

The present invention relates to an input control
device for control which allows the operator to set up
commands relating the operation of an appliance.

(2) Description of the Prior Art

For conventional image forming apparatuses such
as digital copiers, a system has been proposed which
has the functions of subjecting an original image cap-
tured through the scanner, to a certain processing
which was selected from a variety of image processing
functions and outputting the processed image through
the printer unit, and/or post-processing the output mate-
rials in various manners to produce a compiled docu-
ments.

The control panel for such a digital copier needed
many keys arranged thereon because of the various
functions, resulting in complexity and making it difficult
to handle from operability viewpoint.

In recent digital copiers, there has been a tendency
that keys which are less frequently used are lidded or
some keys are shared having multiple purposes. How-
ever, this configuration may not be still adequate, so a
display input control device which is composed of com-
bination of a liquid crystal display portion and a trans-
parent touch-panel has been frequently used recently.
One example is found in Japanese Patent Application
Laid-Open Hei 6 No. 35,282. Now, based on the exam-
ple disclosed in this publication, the prior art in the field
of the copiers having a conventional touch panel will be
briefly described.

The LCD screen (liquid crystal display screen) dis-
plays various pieces of information such as the status of
the copier, the contents of the instructions as to the copy
operation designated by the operator, the message
from the copier to the operator, etc. Based on these
pieces of information, the operator can make necessary
operational commands to the copier. That is, the opera-
tor only needs to lightly touch the LCD screen on
desired touch keys of the optional command keys dis-
played on the LCD screen in order to make an instruc-
tion as to the desired operation. Therefore, a touch
panel is provided on the LCD screen so that the con-
tents displayed on the LCD screen with the optional
command keys can be input to the copier.

The display on this LCD screen is adapted to
change successively by the operator's instructions or
due to the operating state of the copier. This configura-
tion aims at eliminating command keys unrelated to the
current status of the copier as much as possible by suc-
cessive switching of displays suitable to the status of the
copier.
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For example, the display disclosed in Japanese
Patent Application Laid-Open Hei 6 No. 35,282, has
many mode selection keys (input through touch panel)
arranged on the peripheral part of the LCD screen in
order to display many pieces of information within the
limited display area on the LCD screen. Thus, upon
operating the mode selection keys, the display on the
LCD frame is switched to a desired mode.

This configuration allows an inexperienced user to
select a desired mode from the mode selection keys
arranged on the peripheral part of the LCD screen.
Then, the operator, successively chooses the required
mode following the interactive change of the display of
the copier. In this way, it is possible for the user of the
copier to easily operate the copier, even one which has
various complicated processing functions.

However, in some cases, a copier having the thus
configured input device cannot present good operability,
or the display content displayed on the LCD screen may
be hard to understand.

Hlustratively, a person who is familiar with the copier
will need quite a long time and too many complex steps
to reach the desired mode on the LCD screen in order
to set up a necessary operation. That is, successive dis-
plays on the LCD screen aiming at easy selection,
inversely, result in inconvenience. Further, there is
another big problem that successive changes of the
LCD frames causes the operator to easily forget the
conditions of the copy mode selected on the previous
LCD frames. In such a case, the operator must go back
to the previous frames on the LCD screen to confirm the
status, resulting in wasted time during mode setup.

Whenever the content on the LCD screen is
changed upon the instruction from the control portion, a
content different from that shown in the previous display
frame will be displayed on the LCD screen. The opera-
tor, after viewing and grasping all the display content,
should make a next command.

Some multi-functionality copiers have an control
guiding means such as a help key on the control panel
for illustrating the functions so that when user gets lost
and cannot set up the operation, it displays the required
guidance information to help the user to make the cor-
rect commands.

This technique is disclosed, for example, in Japa-
nese Utility Model Publication Hei 4 No. 42,851. This
configuration only displays brief guidance about the way
of control and what the keys indicates for unknown keys.
Therefore, when the help key is operated during the
setup of a desired mode (function), an inexperienced
user may rather become confused, giving rise to operat-
ing problems.

Thus, even if the manufacturer intended to design
easily understandable frames, no input device having
pertect operability has yet to appear from a user's view-
point.
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SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an input device which has a control portion
composed of a display portion and a touch panel for an
operator to input commands to the apparatus and has a
simple configuration which allows both inexperienced
and experienced users to easily understand how to
operate and input the desired commands to the appara-
tus.

It is another object of the invention to provide an
input device which allows an operator to check their
selected mode all the time, even when the display
changes successively by the commands of the operator,
and further does not need the operator to change their
view point every time the display frame changes to
another.

It is a further object of the invention to provide an
easy understandable display input control device
wherein a clear guidance display is provided for an
operator during the setting of the operation of a desired
mode (function) if the operator does not know how the
function works or how to set up the function, and the dis-
play will not be changed excessively so as to allow the
operator to select the mode through the current display
if the operator having understood the function still needs
to select the mode, thus avoiding operator confusion.

In order to achieve the above objects, the present
invention is configured as follows:

In accordance with the first aspect of the invention,
an input device for controlling an apparatus comprises:

a display means for displaying an image repre-
sented by a plurality of dots;

a touch panel means disposed over the display face
of the display means for outputting information of a
position where the panel is operated in accordance
with the displayed image on the display means;

a command content determining means for deter-
mining the content of the command selected, based
on the relationship between the positional informa-
tion output from the touch panel means and the
image displayed on the display means, wherein the
image displayed on the display means comprises
an external outline of the apparatus having the
input device; and

a switching means for switching the display on the
display means, into the display frame for setting the
operation of a unit corresponding to the operated
part of the external outline of the apparatus when
part of the external outline of the apparatus dis-
played on the display portion is operated through
the touch panel means.

In accordance with the second aspect of the inven-
tion, the input device having the above first feature is
characterized in that the switching means is constructed
so that when part of the external outline of the appara-
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tus displayed on the display portion is operated through
the touch panel means, the outline of the designated
part constituting the apparatus continues to be dis-
played while the display in the display means changes
into the display frame for setting the operation mode of
the unit corresponding to the operated part of the exter-
nal outline in the apparatus.

In accordance with the third aspect of the invention,
the input device having the above second feature is
characterized in that when part of the external outfine of
the apparatus displayed on the display portion is oper-
ated through the touch panel means, the outline of the
designated part constituting the apparatus continues to
be displayed while the display in the display means
changes into the display frame for setting the operation
mode of the unit corresponding to the operated part of
the external outline in the apparatus.

In accordance with the fourth aspect of the inven-
tion, the input device having the above second feature,
further comprises a display indicating means which,
when the operation of the part of the unit displayed on
the display means is designated, displays the icon rep-
resenting the designated mode, within the ocutline of the
unit displayed on the display means or in the vicinity
thereto.

In accordance with the fifth aspect of the invention,
an input device for controlling an apparatus comprises:

a display means for displaying an image repre-
sented by a plurality of dots;

an operation command inputting means for input-
ting commands relating to the operation; and

a display control means for displaying the com-
mand input through the operation command input-
ting means, on the display means so that the
command can be confirmed,

wherein the image displayed on the display means
comprises an external outline of the apparatus hav-
ing the input device, and in accordance with the
command relating to the operation, input through
the operation command inputting means, the
mode's icon relating to the designated operation is
displayed within the outline of the unit displayed on
the display means or in the vicinity thereto.

In accordance with the sixth aspect of the invention,
the input device having the above fifth feature is charac-
terized in that the means for inputting a commands
relating to an operation comprises an icon representing
the operation, and when the means for inputting the
command relating to the operation is operated, the
same icon representing the operation is displayed within
the outline of the unit displayed on the display means or
in the vicinity thereto.

In accordance with the seventh aspect of the inven-
tion, the input device having the above fifth feature is
characterized in that when an icon relating to a mode is
displayed on the display means within the external out-
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line or in the vicinity thereto, the icon is displayed in the
position suitable to the mode, within the external outline.

In accordance with the eighth aspect of the inven-
tion, the input device having the above fifth feature is
characterized in that when the operation relating to a
unit of the apparatus displayed on the display means is
designated, the icon representing the setup mode is dis-
played within the outline of the unit displayed on the dis-
play means or in the vicinity thereto and if a plurality of
icons representing the setup modes associated with
each other need to be displayed, the associated icons
are replaced with a single icon.

In accordance with the ninth aspect of the inven-
tion, the input device having the above fifth feature is
characterized in that when the operation relating to a
unit of the apparatus displayed on the display means is
designated, the icon representing the setup mode is dis-
played within the outline of the unit displayed on the dis-
play means or in the vicinity thereto; and when a
plurality of icons representing the setup modes are dis-
played beyond the predetermined display area within
the outline or in the vicinity thereto, icons of the modes
associated with each other of the plurality of the icons
are replaced with another single icon.

In accordance with the tenth aspect of the inven-
tion, the input device having the above second feature is
characterized in that when the operating conditions of
the part of the apparatus displayed on the display
means have been designated, the external outline of the
part of the apparatus displayed on the display means
continues to be displayed at the same position while dis-
play changes into the frame that displays the overall
external outline of the whole apparatus.

In accordance with the eleventh aspect of the
invention, the input device having the above second fea-
ture is characterized in that when the operating condi-
tions of the part of the apparatus displayed on the
display means have been designated, the external out-
line of the part of the apparatus displayed on the display
means and the icon representing the selected mode
continue to be displayed at the same positions while dis-
play changes into the frame that displays the overall
external outline of the whole apparatus.

In accordance with the twelfth aspect of the inven-
tion, an input device for controlling an apparatus com-
prises:

a display means for displaying an image repre-
sented by a plurality of dots;

a touch panel means disposed over the display face
of the display means for outputting information of a
position where the panel is operated in accordance
with the displayed image on the display means; and
a command content determining means for deter-
mining the content of the command selected, based
on the relationship between the positional informa-
tion output from the touch panel means and the
image displayed on the display means, wherein the
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image displayed on the display means comprises
an external outline of the apparatus having the
input device;

a first switching means which has an input portion
disposed on the periphery of the external outline of
the apparatus displayed on the display portion, and
when the input portion is operated, switches the
display on the display means into the display frame
for setting the operation of a unit corresponding to
the operated part in the input portion; and

a second switching means for switching the display
on the display means, into the display frame for set-
ting the operation of a unit corresponding to the
operated part of the external outline of the appara-
tus when part of the external outline of the appara-
tus displayed on the display portion is operated
through the touch panel means.

In accordance with the thirteenth aspect of the
invention, a display input control system comprises:

a display device for displaying an image composed
of an external outline of an apparatus to be oper-
ated, command keys for designating operating
commands and icons representing the command
contents of the control operations;

a position detecting device for detecting the desig-
nated position when the image displayed on the dis-
play device is operated by an operator; and

a controller for displaying a predetermined frame on
the display device,

said controller comprising:

an image determining means for determining
the image displayed on the designated position
from the positional information output from the
position detecting means;

a command content determining means for
determining the content of the control opera-
tion for the designated image; and

a display control means for displaying the icon
corresponding to the command content deter-
mined by the command content determining
means, either in the first display area which is
in the vicinity of the external outline of the por-
tion relating to the command content, or in the
second display area which is in the external
outline thereof.

In accordance with the fourteenth aspect of the
invention, the display input control device having the
above thirteenth feature is characterized in that the dis-
play control means, in accordance with the command
contents for icons, displays the icons relating to the
command contents, altogether in the first or second dis-
play area.

In accordance with the fifteenth aspect of the inven-
tion, the display input control device having the above
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thirteenth feature is characterized in that the display
control means effects control so that the icon relating to
the command content determined by command content
determining means is displayed at the predetermined
position and if the display is switched from one frame to
another for each control operation the icon is continued
to be displayed in the same state before and after the
switching of the display.

In accordance with the sixteenth aspect of the
invention, the display input control device having the
above thirteenth feature is characterized in that the dis-
play control means is constructed so that the spacing
between icons can be changed.

In accordance with the seventeenth aspect of the
invention, the display input control device having the
above thirteenth feature is characterized in that the dis-
play control means is constructed so that the size of
icons can be changed.

In accordance with the eighteenth aspect of the
invention, the display input control device having the
above thirteenth feature is characterized in that the dis-
play control means is constructed so that the displayed
icons and the command contents represented by the
icons are displayed in menu form.

In accordance with the nineteenth aspect of the
invention, the display input control device having the
above eighteenth feature is characterized in that the dis-
play control means is constructed so that the displayed
icons are grouped for individual areas and displayed on
the display device in menu form.

In accordance with the twentieth aspect of the
invention, the display input control device having the
above thirteenth feature is characterized in that the
image determining means determines the icon detected
by the position detecting means; the command content
determining means determines the control command
content associated with the determined icon; and the
display control means displays the frame for setting up
the conditions of the command corresponding to the
determined icon.

In accordance with the twenty-first aspect of the
invention, the display input control device having the
above thirteenth feature is characterized in that the dis-
play control means further comprises a control com-
mand modifying means for modifying the set up
contents of control commands corresponding to icons.

In accordance with the twenty-second aspect of the
invention, the display input control device having the
above eighteenth feature is characterized in that the dis-
play control means further comprises a control com-
mand modifying means for modifying the set up
contents of control commands corresponding to icons.

In accordance with the twenty-third aspect of the
invention, the display input control device having the
above nineteenth feature is characterized in that the dis-
play control means further comprises a control com-
mand altering means for altering the set up contents of
control commands corresponding to icons.
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In accordance with the twenty-fourth aspect of the
invention, a display input control device comprises:

a display means for displaying display image infor-
mation represented by a plurality of dots;

a position detecting means for detecting the oper-
ated position when the image displayed on the dis-
play device is operated by an operator; and

a command content determining means for deter-
mining the content of the control command based
on the relationship between the display image infor-
mation and the information of the operated position,
wherein the display image information displayed on
the display means comprises guidance information
relating to a function and the guidance information
displayed on the display means contains the dis-
played information for selection keys which enable
the selection of a function which can be obtained
from the guidance information.

In accordance with the twenty-fifth aspect of the
invention, the display input control device having the
above twenty-fourth feature is characterized in that the
display information for selection keys is displayed at the
end of the guidance information.

In accordance with the twenty-sixth aspect of the
invention, the display input contro!l device having the
above twenty-fourth feature further comprises a display
frame scrolling means for scrolling the display image
information displayed on the display frame of the display
means, in the predetermined direction, wherein when
the guidance information has been scrolled to the end
by the display frame scrolling means, the display auto-
matically changes to the function selecting frame.

In accordance with the twenty-seventh aspect of
the invention, the display input control device having the
above twenty-fourth feature further comprises a display
frame scrolling means for scrolling the display image
information displayed on the display frame of the display
means, in the predetermined direction, wherein the
function as to which the guidance information is being
displayed on the display means is automatically
selected by the display frame scrolling means.

In accordance with the twenty-eighth aspect of the
invention, the display input control device having the
above twenty-fourth feature is characterized in that
when a function is selected from a plurality of different
functions, the icon representing that the function is
being selected is displayed at the predetermined posi-
tion on the display frame of the display means, and at
the same time the guidance information of the function
is displayed.

In accordance with the twenty-ninth aspect of the
invention, a display input control device comprises:

a display means for displaying display image infor-
mation represented by a plurality of dots;
a position detecting means for detecting the oper-
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ated position when the image displayed on the dis-
play device is operated by an operator; and

a command content determining means for deter-
mining the content of the control command based
on the relationship between the display image infor-
mation and the information of the operated position,
wherein the display image information displayed on
the display means comprises guidance information
relating to a function and the icon representing the
function associated with the guidance information,
and the function can be selected by operating the
icon.

In accordance with the thirtieth aspect of the inven-
tion, the display input control device having the above
twenty-eighth feature is characterized in that the display
of the icon representing the function, displayed with the
guidance information is transferred to the predeter-
mined display area when the function is selected on the
display frame.

In accordance with the thirty-first aspect of the
invention, the display input control device having the
above twenty-ninth feature is characterized in that the
display of the icon representing the function, displayed
with the guidance information is transferred to the pre-
determined display area when the function is selected
on the display frame.

In accordance with the thirty-second aspect of the
invention, the display input control device having the
above twenty-fourth feature is characterized in that
when the display image information displayed on the
display frame of the display means contains plural
pieces of guidance display information relating to differ-
ent functions and selecting key information representing
the functions, the display frame is changed in part so as
to display the fact that the function has been selected
instead of changing the whole display into another when
one of the functions is selected by operation of the
selection key.

In accordance with the thirty-third aspect of the
invention, the display input control device having the
above twenty-ninth feature is characterized in that when
the display image information displayed on the display
frame of the display means contains plural pieces of
guidance display information relating to different func-
tions and selecting key information representing the
functions, the display frame is changed in part so as to
display the fact the function has been selected instead
of changing the whole display into another when one of
the functions is selected by operation of the selection
key.

In accordance with the thirty-fourth aspect of the
invention, the display input contro! device having the
above twenty-ninth feature is characterized in that
when, with the guidance information being displayed on
the display frame of the display means, the function has
been selected, the display frame for guidance informa-
tion is changed into the frame for setting up the detailed
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10

conditions of the function if extra setting of detailed con-
ditions is needed for the selected function.

In accordance with the thirty-fifth aspect of the
invention, a display input contro! device comprises:

a display means for displaying display image infor-
mation represented by a plurality of dots;

a position detecting means for detecting the oper-
ated position when the image displayed on the dis-
play device is operated by an operator; and

a command content determining means for deter-
mining the content of the control command based
on the relationship between the display image infor-
mation and the information of the operated position,
wherein the display image information displayed on
the display means comprises information of func-
tions displayed in menu form and the ways of
selecting functions include the first function select-
ing mode in which a desired function is directly
selected from the display information of the function
menu and the second function selecting mode in
which a desired mode is selected after having
viewed the guidance information of the function,
selected from the display information of the function
menu.

In the display input control device according to the
invention, the operator can visually recognize the state
of operation and mode setting by referring the actual
machine’'s configuration. The operator can visually con-
firm that the setting has been certainly accepted by the
machine since the input system displays the feedback
of the operator's setting on the display. Further, the
operator can see the icons etc., without moving their
view point on the display even when the display succes-
sively changes from one to another, thus visually con-
firm the fact that the setting of their own in the pervious
frame is maintained. Moreover, since the icon displayed
is set up when a control instruction is given by the oper-
ator, this configuration produces a circumstance under
which the operator can easily understand what the icon
indicates. As a result, the operator can grasp the setup
content and hence effect the copying operation effi-
ciently.

Since the operator can directly press or operate the
icons, displayed in the predetermined display area in
the basic frame etc., relating to the currently set up
modes, the operator can directly access to the frame for
detailed setting from which the operator can instantane-
ously view what the icon indicates and check the
detailed conditions of the current mode. Therefore, the
operator can not only grasp the content but also easily
modify the setting of the currently set up mode. Thus,
the operator will not perceive uneasy feeling during the
setting control through the touch pane! which produce
many active motions, and hence is able to easily effect
the setting and recognition and modification of control
commands to the apparatus.
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In accordance with the invention, the operator can
view each function using the guidance information and
can set up the function through selection keys immedi-
ately after checking the function. Accordingly, it is possi-
ble for an user, who does not understand how to use the
copier very well, to efficiently use the functions in the
apparatus. Further, since the icon is displayed together
with the its guidance information and the icon functions
as the function selecting keys, this configuration helps
an inexperienced user to understand the effect of the
function and what the icon indicates.

Further, the ways of selecting functions include the
first function selecting mode in which a desired function
is directly selected from the display information of the
function menu and the second function selecting mode
in which a desired mode is selected after having viewed
the guidance information of the function, selected from
the display information of the function menu. Therefore,
an experienced user who has been accustomed to use
the copier routinely can select the desired mode from
various functions, correctly and quickly. On the other
hand, an inexperienced user can select the desired
mode by checking the contents of functions and under-
standing the mode step by step.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a sectional view showing the overall config-
uration of a digital copier having a control panel;
Fig.2 is a block diagram showing the image proces-
sor contained in a digital copier;

Fig.3 is an overall block diagram of a digital copier;
Fig.4 is a plan view showing an example of the con-
trol panel in a digital copier;

Fig.5 is an enlarged view illustrating the LCD por-
tion in the control panel shown in Fig.4;

Fig.6 is a flowchart illustrating the operation flow of
the CPU for performing the display in the LCD por-
tion;

Figs.7A to 7C are diagrams showing the changes in
the frame contents when the external outiine in the
LCD portion is operated.

Figs.8A to 8C are diagrams showing the changes
for setting the duplex copy mode;

Figs.9A to 9D are diagrams showing the changes
during the setting of the output mode;

Fig.10 is an illustrative view of the frame of the over-
all external outline of the digital copier, restored
after setting of the output mode;

Figs.11A to 11D are diagrams of transitional steps
for showing the setup of another output mode;
Figs.12A to 12C are diagrams showing the transi-
tional steps during sheet setup.

Fig.13 is an illustrative view showing the frame for
selection of special functions;

Figs.14A to 14C are diagrams showing the display
changes when the edge erasing function is
selected;
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Figs.15C, 15C1 and 15C2 are diagrams showing
the display changes into the detail setup frame
when the center erasing key and edge+center eras-
ing key are operated, respectively;

Figs.16C to 16E are diagrams showing the frame
transitional steps following the process shown in
Fig.14C when the edge erasing function is
selected;

Figs.17A to 17D are diagrams showing display
changes when a special function, the dual page
copy, is selected;

Figs.18A to 18C are diagrams of the display show-
ing the alternation of the spacing between icons
and the size thereof;

Figs.19A to 19C are other diagrams of the display
frames showing the alternation of the spacing
between icons and the size thereof;

Fig.20 is a diagram showing display changes when
the setup checking key is pressed;

Fig.21 is a diagram showing a display frame in
which a multiple number of editing functions are
displayed in menu form;

Figs.22A and 22B are diagrams showing display
frames in which guidance information of the edge
erasing function is displayed; and

Figs.23 is a diagram showing a display frame in
which icons after mode selection are displayed.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

The embodiment of the invention will hereinafter be
described with reference to the accompanying draw-
ings.

The embodiment comprises, for example, a digital
image forming apparatus having a copy mode, printer
mode, facsimile mode etc. Fig.1 is a sectional view
showing the overall configuration of a digital image
forming apparatus having a control panel. This image
forming apparatus is a digital copier 10, which is mainly
composed of a scanner portion 11 and a laser recording
portion 12.

Scanner portion 11 comprises an original table 15
made up of transparent glass; a reversible automatic
document feeder (RADF) 16 automatically feeding orig-
inals to original table 15, and a scanner unit 20 or origi-
nal image reading unit for scanning the image of the
original placed on original table 15 to capture the origi-
nal image. The original image captured by scanner por-
tion 11 is sent in the form of image data to the image
data input portion, which will be described later, where
the image data is subjected to the designated image
processing.

RADF 16 has a stack of original documents placed
on its unillustrated original tray and automatically feeds
the originals thus set, sheet by sheet, onto original table
15 in scanner unit 20. RADF 16, in order to enable scan-
ner unit 20 to read one side or both sides of the original
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document in accordance with the operator's choice,
comprises a sheet feed path for single-sided originals, a
sheet feed path for double-sided originals, a feed path
switching means, a group of sensors for monitoring and
controlling the state of originals passing through differ-
ent sites, and a controller. Since there conventionally
have been many applications and many commercial
models concerning RADF 16, no further explanation will
be made.

Scanner unit 20 constituting scanner portion 11 for
reading the image of the original placed on original table
15 comprises a lamp reflector assembly 21 for radiating
the original surface with light, a first scan unit 20a hav-
ing a first reflective mirror 22a refiecting the light
reflected from the original to a photoelectric converting
device (CCD 24), a second scan unit 20b having second
and third reflective mirrors 22b and 22¢ for guiding the
light reflected from the first reflective mirror 22a to CCD
24, an optical lens 23 for focusing the reflected light
from the original passing through the above reflective
mirrors, onto CCD 24 for converting the light into an
electric image signal, a CCD 24 already mentioned for
converting the reflected image from the original into an
electric image signal.

Scanner portion 11 is configured to pick up original
images by moving scanner unit 20 along the underside
of original table 15 whilst successively placing the origi-
nals to be read, on original table 15 by the associated
operation of RADF 16 and scanner unit 20. Specifically,
the scan is controlled in such a manner that first scan
unit 20a moves at a constant velocity V from the left to
the right along the original table 15 while second scan
unit 20b moves at half the rate of the velocity V, i.e., V/2,
in parallel in the same direction. Thus, the image of the
original placed on original table 15 is focused onto CCD
24 so that it successively reads the information of the
original image line by line.

The image data thus obtained by reading the origi-
nal image through scanner unit 20, is transferred to the
image processor to be described later, where various
types of processing are performed. Then, the data is
temporarily stored in the memory of the image proces-
sor. The image data stored in the memory is loaded in
accordance with the output instructions and transferred
to a laser printer portion 12 where the image is pro-
duced on the sheet for recording. Laser printer portion
12 comprises a conveying system for conveying sheets
as the recording material on which the image is formed,
a laser writing unit 26 and an electrophotographic
processing unit 28 for forming the image.

Laser writing unit 26, comprises a semiconductor
laser beam source for emitting laser beams in accord-
ance with the image data which has been captured in
the memory by scanner unit 20 and is loaded therefrom,
or in accordance with the image data transferred from
an external apparatus, a polygonal mirror for deflecting
the laser beam at an equi-angular velocity, and an -6
lens for correcting the scanning laser beam deflected at
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an equi-angular velocity so that the laser beam having
passed therethrough scans at a constant velocity the
photoreceptor drum constituting electrophotographic
process unit 28.

Electrophotographic processing unit 28, as is well
known, includes a charger, developing unit, transfer
device, separator, cleaning unit and charge erasing unit,
all provided around the photoreceptor drum.

The sheet conveying system comprises: a sheet
conveyer portion for conveying a sheet P to the afore-
mentioned electrophotographic processing unit 28 for
image forming, specifically, the transfer station where a
transfer device is arranged; cassette feeders 31 and 32
for feeding a sheet P to the aforementioned sheet con-
veyer portion; a manual paper feeder 34 for feeding a
sheet of a desired size as appropriate; fixing unit 29 for
fixing the toner image or the image formed on sheet P
after transfer; and a re-feeding path 33 for re-feeding
sheet P in order to form another image on the rearside
of sheet P with an image fixed on one side thereof.

Provided on the downstream side of fixing unit 29 is
a post-processing unit 14 receiving the sheet P with an
image recorded thereon and subjecting it to the desig-
nated process.

By the functions of laser writing unit 26 and electro-
photographic processing portion 28, the image data
loaded from the image memory is supplied to laser writ-
ing unit 28 where the laser beam is processed to
thereby so as to scan the photoreceptor drum and
hence form an electrostatic latent image on the surface
of the photoreceptor drum in electrophotographic
processing unit 28. Then, the latent image is visualized
with toner, and the toner image is electrostatically trans-
ferred and fixed onto the surface of the sheet which has
been fed from one of the paper feeders in the multi-
paper feeder unit.

The paper with an image thus formed thereon is
conveyed from fixing unit 29 via a discharging roller 37
into post-processing unit 14.

(Explanation of the circuits in the image processor)

Next, the configuration and function of the image
processor for performing image processing of the origi-
nal image information thus captured, in digital copier 10
will be described.

Fig.2 is a block diagram showing the image proces-
sor contained in digital copier 10 shown in Fig.1. This
image processor comprises: an image data input por-
tion 40; an image processing portion 41; an image data
output portion 42; a storage 43 made up of RAM (ran-
dom access memory), hard disks etc.; and a central
processing unit (CPU) 44.

Image data input portion 40 has a CCD unit 40a, a
histogram processing portion 40b and an error diffusion
processor 40c. Image data input portion 40 binarizes
the image data of the original read through CCD 24, so
as to produce a histogram of the digital binary data and
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processes the image data based on the error diffusion
method and temporarily stores it into memory 43. More
specifically, in CCD portion 40a, the analog electric sig-
nal corresponding to image densities in the image data
is A/D converted and the converted data is subjected to
the MTF correction, B/W correction or gamma correc-
tion so as to be output as a digital signal of 256 levels of
gradations (8 bits) to histogram processing portion 40b.

In histogram processing portion 40b, the digital sig-
nal output from CCD portion 40a is analyzed for each
level of density, made up of 256 levels of gradations, so
as to produce density information (histogram data). The
thus obtained histogram data is sent to CPU 44, as
required, or sent to error diffusion processing portion
40c as pixel data.

Error diffusion processing portion 40c converts the
digital signal of 8 bits per pixel output from CCD portion
40a into one bit (binary) based on the error diffusion
method, one of pseudo intermediate processing, i.e.,
the method of using the binary error to determine binary
values for neighboring pixels, so as to perform re-dis-
tributing computation for achieving exact and fine repro-
duction of local area density in the original.

Image processing portion 41 includes multi-level
processors 41a and 41b, a composting processor 41c, a
density converting processor 41d, a magnification vary-
ing processor 41e, a pixel processor 411, an error diffu-
sion processor 41g and a compressing processor 41h.

Image processing portion 41 is the processor which
completes the conversion from the input image data into
that desired by the operator. That is, the input data is
processed through this processor until the completely
converted output image data is stored into memory 43.
It should be noted that the above processing sections
contained in image processing portion 41 will operate
as required and/or may not operate at all. Multi-level
processors 41a and 41b revert the binary data which
was binarized through error diffusion processor 40c¢, to
256 levels of data.

Composition processor 41¢ selectively performs
logical operations for every pixel, i.e., logical sum, logi-
cal product or exclusive OR. The pixel data stored in
memory 43 and the bit data from the pattern generator
(PG) are the target of the logical operations. Density
converting processor 41d sets up an arbitrary relation-
ship between the input density and output density for
the signal of 256 levels of data, based on the predeter-
mined gradation converting table.

Magnification varying processor 41e performs inter-
polation of the known input data in accordance with the
designated magnification ratio so as to determine the
data (density values) of pixels for the associated pixels
after magnification change. This magnification change
is performed first, along the auxiliary scan direction and
then along the main scan direction. Pixel processor 41f
performs a variety of image processings to the input
pixel data and also collects information on the data
stream, such as extracting the features of the data.
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Error diffusion processor 41g performs a similar proc-
ess to that implemented in error diffusion processor 40c
of image data input portion 40. Compressing processor
41h compresses the binary data based on the run-
length coding. For the compression of the image data,
the compression starts to function after the final output
image data is completed.

Image data output portion 42 includes: a restoring
section 42a; a multi-level processor 42b; an error diffu-
sion processor 42¢; and a laser output section 42d.
Image data output portion 42 restores the image data
stored in memory 43 in compressed form, back to the
original state, i.e., 256 tonal levels. This image data out-
put portion performs error diffusion based on 4-ievels of
data which produces a gentler hatftone representation
than that of binary data and transfers the data to laser
output section 42d.

Accordingly, restoring section 42a restores the
image data which was compressed through compress-
ing processor 41h, to the original state. Multi-level proc-
essor 42b performs a similar process to that
implemented in multi-level processors 41a and 41b.
Error diffusion processor 42¢ performs a similar process
to that implemented in error diffusion processor 40c¢ in
image data input portion 40. Laser output section 42d,
based on the control signal from an unillustrated
sequence controller, converts digital